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President-W. S. TEGNER, M.R.C.P. [March 10, 1948] The Role of Physiotherapy in the Treatment of Poliomyelitis By F. S. COOKSEY, O.B.E., M.D. PHYSIOTHERAPY plays a large part in the treatment of poliomyelitis and it is expedient to review the subject after the epidemic of 1947. There are few disorders more distressing than the severe manifestations of this disease with its predilection for the younger members of the community and the extreme helplessness it may leave in its wake.
As yet there is no specific prophylactic or cure for the disease. It is not surprising therefore that promising new methods of treatment are tried sometimes with the haste which leads to exaggerated claims. We have so much to do with these patients during the stage of potential recovery that it is our special duty to maintain a critical judgment. We must sustain the confidence of patients and relatives throughout a long period of potential improvement and at the same time avoid raising false hope. I support Seddon's view that it cannot be too strongly emphasized that no one has ever cured a case of poliomyelitis. All that we can do is to help or hinder a process of recovery that is quite outside our control (Seddon, 1947) . Seddon is referring to the treatment of the disease after the virus has invaded the central nervous system. This does not preclude the possibility that future means will be found to induce immunity or arrest the activity of the virus before irreparable damage has been done. Nevertheless it is highly probable that such an advance, when it comes, will be in the laboratory. New forms of physiotherapy must be presumed to be potential weapons to assist recovery and not the means to prevent or cure the disease. At the same time we must remember that we can help Nature to localize and destroy the virus by such means as rest and heat, which is every bit as important as preventing deformity and assisting recovery of function.
We are prone to accept the diagnosis of poliomyelitis too easily. McAlpine and his colleagues investigated 104 cases admitted between August and October last year to a unit for the early treatment of poliomyelitis at the Middlesex Hospital. They arrived at the following classification:
(1) Non-paralytic poliomyelitis 24 cases; (2) paralytic poliomyelitis 26; (3) polioencephalitis 4; (4) abortive poliomyelitis 6; (5) incorrect diagnosis 44 cases.
Thus of 104 cases admitted with a tentative diagnosis of poliomyelitis only 26 proved to have the paralytic form of the disease, although other cases showed transient paresis which cleared up spontaneously in a short time (McAlpine, Kramer, Buxton and Cowan, 1947) .
It is obvious that if these cases had come under the care of less critical clinicians quite erroneous conclusions might have been drawn as to the value of any particular therapeutic agent.
These figures conform to the general experience that significant paralysis occurs in less than a third of all cases. In the early stages the chances of a diagnostic error are at least as great as the risk of serious paralysis supervening.
The assessment of any therapeutic method depends first on an accurate diagnosis and secondly on the trial of a single agent in a sufficient number of cases and controls to give statistically valid results. It is difficult to carry out a scientific investigation when severe paralysis may ensue if the method on trial proves unsuccessful. In the absence of conclusive proof that a particular agent reduces the risk or severity of paralysis or deformity it is essential to rationalize treatment in accordance with fundamental principles and to avoid accepting insufficient evidence that some method is of value and consequently to postulate theories in justification.
It is convenient to consider the disease in three stages. First, the inflammatory phase lasting from a few days to a few weeks, when treatment is directed by means of rest and heat to assist Nature to localize and arrest the infection, to relieve pain, and to prevent stiffness or deformity by prophylactic movements. Secondly, the stage of potential recovery of variable duration from a few weeks to as long as two years, when the purpose of treatment is to assist the recovery of the paralysed or weak muscles within the limits determined by the permanent damage in the central nervous system. Thirdly, the stage of chronic disability, when reconstructive operations, appliances, vocational training and the development of compensatory function in surviving muscles are employed to secure resettlement in an occupational and domestic environment suited to the residual capacity of the individual.
Physiotherapy is employed throughout the treatment of this disease, but with a different purpose at each stage. Contrast the use of heat and gentle prophylactic movements in the inflammatory phase with the carefully graduated exercise interspersed with adequate periods of rest during recovery and, again, with the strong and sustained exercise sometimes necessary to obtain adequate compensatory hypertrophy in surviving muscles for ambulation and work in the final stages. The obvious danger is that physiotherapy will be too vigorous and meddlesome in the beginning when hope and enthusiasm run high, and ineffective at the end of a long period of treatment just when it might make all the difference in the final accommodation to a permanent disability.
TREATMENT IN THE INFLAMMATORY PHASE
Poliomyelitis is no exception to the rule that rest from the onset and maintained until the infecting agent has been destroyed gives Nature the best chance to limit the damage. Ritchie Russell, in a preliminary report of his study of the effects of physical activity during the pre-paralytic stage, shows that physical activity of any kind after the onset of infection increases the risk of paralysis and that complete physical rest in bed from the onset of the pre-paralytic stage seems to protect the patient from severe paralysis (Ritchie Russell, 1947) . These findings support earlier observations and the generally accepted view that strenuous physical activity coinciding with the onset of the disease increases the severity of the paralysis. But Ritchie Russell finds that the continuation of normal activity such as that of the housewife and clerk after the onset of symptoms increases the risk of severe paralysis to a considerable extent.
It seems reasonable to suppose that if ordinary physical activity is so detrimental early in the disease it may be important to disturb the patient as little as possible until the infection has subsided. I consider that it is of primary importance that we should remember that complete rest is the most effective therapeutic agent to reduce the damage done by the virus. Pain, muscle spasm and paralysis, stiffness and contracture are the result and not the cause of the disease. Treatment involving some disturbance of the patient is necessary to mitigate these secondary effects; but it is essential to do the minimum which will be effective whilst the infection is active.
Rest is attained by complete rest for the body as a whole together with efficient support for the spine and all painful and tender muscles. Of recent years rigid and prolonged splinting has been discarded in favour of minimum immobilization and early movement. As usual the pendulum has swung rather too far. Perhaps we forget that the continuous subconscious contraction of muscles to counter the effect of gravity when the part is inadequately supported does more harm than an occasional purposeful movement. A firm bed, pillows and sandbags are sufficient to rest most of the muscle groups of the trunk and limbs; but there are exceptions such as the biceps brachialis, dorsiflexors of the hand and foot, intrinsic muscles of the hand, &c., which require light plaster or plastic splints to ensure efficient rest.
In the past we emphasized the need to avoid overstretching muscles and to rest them in the relaxed position. It is now generally agreed that the optimum position is midway between contraction and relaxation. This view is borne out by the observations of Young that atrophy of muscles in experimental animals is almost as great when muscles are immobilized in the fully shortened or fully stretched position, or the sensory roots or tendon divided, as when the motor neurones degenerate. This is explained on the basis that if immobilized muscles are maintained in a position of moderate tension proprioceptive impulses stimulate the anterior horn cells and limit the wasting, whereas wasting ensues if the proprioceptive impulses are reduced by overstretching or overshortening the muscles or interrupting the afferent paths (Young, Lancet, 1946) . We see in this experimental work justification not only for the modern practice of resting muscles in the neutral position; but also for early movements which evoke beneficial proprioceptive impulses. In the early stages, however, it is necessary to strike a balance between the value of rest for the treatment of the infection and of movement to prevent stiffness and undue wasting of muscles.
It is generally agreed that until temperature, pain and muscle tenderness have subsided rest is of primary importance and movement should be limited to what is essential to prevent stiffness. Normally one full-range movement in each direction for all affected joints once or twice a day is all that is required. The signs of active inflammation may clear up in a few days or persist for six weeks and even longer in exceptional cases. The average case takes ten to fourteen days and this is the usual time to start re-educative as distinct from prophylactic movements. The time to commence re-education is a matter of individual judgment.
The afferent impulses which we interpret as pain through connexions in the central nervous system inhibit the anterior horn cells and increase muscle wasting as well as disturbing bodily rest as a whole. Pain counteracts the beneficial effects of general and local rest and must be relieved. Heat and analgesics in the appropriate form and dosage will relieve pain; but it is our experience that the relief is of brief duration unless the painful part is rested efficiently both during exhibition of these therapeutic measures and at all other times. If heat fails to relieve pain the probability is that the method of splinting adopted whether by pillows, sandbags or plaster is inadequate. In our experience moist heat is more effective than infra-red radiation or diathermy. Applications twice or, at most, four times daily are sufficient.
In my opinion the disturbance of the patient associated with two-hourly applications of hot packs together with passive and re-educative movements to prevent so-called alienation, spasm and stiffness of muscles, as advocated by Miss Kenny and others, is liable to retard rather than assist recovery in the early stages and is probably a substantial overdose even for comparatively fit and convalescent patients. I sometimes wonder if the high incidence of muscle spasm in America compared with our experience in this country, where it is comparatively rare, is not explained by too many afferent stimuli reaching a spinal cord in an irritable state consequent upon active or recent inflammation. We may summarize the treatment of the inflammatory phase as rest for the body as a whole and local rest for the spine and affected muscles in the neutral position; heat in moderation for the relief of pain; and prophylactic movements sufficient to prevent fixed shortening of muscles and cedematous stiffness of joints.
TREATMENT IN THE STAGE OF POTENTIAL RECOVERY Persistent and patient physiotherapy is the keystone of treatment in this stage and the first six months are all-important. The danger is still of doing too much at the beginning and, if the energy and hopes of both patient and physiotherapist are exhausted in this way, it is probable that too little will be done later on. We might compare the treatment of poliomyelitis with a good runner in the mile race who starts fairly gently and speeds up with each succeeding lap, but holds his greatest effort in reserve for the final sprint. To pursue the analogy further, the after-treatment of a simple fracture is comparable to a short race in which the all-out effort must be built up rapidly for the best results. I think it is important for the patient and physiotherapist to adopt the method of the good mile runner in the treatment of poliomyelitis-more especially perhaps the physiotherapist, who is expected nowadays to use intensive treatment for quick results in some conditions and must adjust herself to both gentle and vigorous work from patient to patient during the day.
After the infection in the spinal cord has been overcome the inflammatory cedema subsides and fairly rapid and widespread improvement occurs in the majority of cases. The recovery in this respect is spontaneous and usually complete at three months; but not much earlier except in mild cases. I do not think anything is to be gained by forcing the pace during this period. Weak muscles should be supported against gravity, especially in the case of the shoulder girdle, arm and hand; and sitting up or ambulation without efficient support should not be permitted if this will throw undue strain on trunk and leg muscles. In my view the important procedure at this stage is frequent and carefully graduated exercises with intervals of effective rest.
At this stage vasomotor changes do not seem to give so much trouble as later on; but it is important to keep the paralysed muscles warm and more especially to avoid exposure and chilling during treatment. Hot packs, warm baths or sinusoidal baths seem to be more useful than radiant heat or diathermy. However, hot packs are time-consuming and at some stages it is not practicable to use baths. In these circumstances a radiant heat cradle or short-wave diathermy should be applied over the trunk or proximal part of the limbs in order to raise the temperature of the body and large blood-vessels. It is our experience that heat applied to a cold paralysed periphery is relatively ineffective and of short duration. I support Seddon's plea for keeping careful record of the voluntary power of the affected muscles from the beginning of treatment and at regular intervals, as well as for the universal adoption of the classification and system of recording recommended by the Peripheral Nerve Injuries Committee of the Medical Research Council.
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Our main concern is with the muscles wiuch have sustained loss of neurones due to permanent damage in the anterior, horn cells. It is now generally agreed that overstretching due to lack of support or to splinting in the extended position is harmful; but that full-range movements during the course of treatment are valuable both to prevent fixed shortening of the muscles and to stimulate the stretch reflex.
In the majority of cases electrical stimulation is of little value and may take time which could be employed more profitably in active exercises. Seddon is of the opinion that galvanic stimulation is unjustifiable since if the anterior horn cell is dead the axon will not regenerate, whilst if the anterior horn cell survives the electrical excitability of the muscle is normal and the faradic current, if any, should be used. There is no doubt that occasionally electrical stimulation is useful to start a severely paralysed muscle on the road to improvement. Toomey says that weak muscles in which there is also autonomic vascular disturbance are less excitable than normal and that voluntary contraction cannlot be obtained in such muscles unless they are kept in good condition (Toomey, 1947) . It is possible that this may explain the benefit which appears to follow electrical stimulation in some cases. Weak muscles respond more readily to the galvanic current because of the predominance of denervated fibres and I think there is a place for it in selected cases.
Whilst we are mainly concerned in this stage with the treatment of flaccid paralysis we meet occasionally cases in which the affected muscle appears capable of quite a strong voluntary contraction; but the patient cannot always initiate such contractions during co-ordinated movement. Lack of co-ordination rather than weakness seems to be the main problem. Although the virus has a selective affinity for the anterior horn cells it may affect any part of the central nervous system, or perhaps it is more true to say that the inflammatory aedema consequent upon the infection may give rise to signs in the adjacent afferent and efferent tracts. In some cases the tendon reflexes are increased and there are other signs of spastic paralysis. In my experience these changes tend to improve and seldom complicate the problem in the late stages.
Toomey suggests that muscle imbalance rather than inco-ordination occurs when one muscle is weaker than its antagonist. He suggests that patients with weak muscles tend to substitute others subconsciously and that further disuse atrophy in the weak muscle occurs. Elkins suggests that muscle dysfunction is due to synchronous contraction of agonist and antagonist due to disturbance of the normal mechanism of reflex innervation and he stresses the importance of the co-ordination of muscle function during treatment (Elkins and Wakim, 1947) . There seems no doubt that the problems of the so-called muscle spasm and inco-ordination are related but the precise mechanism has not been fully worked out. The practical implication in treatment is that we should train the co-ordination of muscle groups as well as graduate exercises to strengthen individual weak muscles.
Occasionally cedema of a paralysed limb gives rise to difficulty and should be controlled by elevation, massage and an elastic bandage or stocking. Massage is useful to assist the circulation of paralysed limbs, but it is time-consuming and necessary only in exceptional cases.
TREATMENT IN THE STAGE OF CHRoNIc DISABILrrY
Some time between six months and two years it becomes obvious that no further improvement is likely to be obtained in the weak muscles by graduated exercise. This is always a difficult decision to take and the point is reached so gradually that it is apt to be overlooked with the result that expectant treatment is continued too long with unnecessary financial hardship to the patient. I think a physiotherapist who has been coaxing weak muscles for many months is liable to underestimate the degree of recovery at this stage and consequently it is important for the medical practitioner to check the voluntary power record frequently at this period. Once the decision has been taken that the limit of improvement has been reached beneficial trick movements should be encouraged and surviving muscles developed by intensive exercises to compensate as far as possible for those which are paralysed or permanently weakened. Reconstructive operations call for physiotherapy during convalescence along the well-established lines which need no special comment, but we must always guard against the over-treatment of these patients in the early stages.
Electrodiagnostic methods, which amount to a cross-examination of muscles, study only one aspect (the paralytic aspect) of a complex picture. They are, therefore, of no assistance in differential diagnosis, but as the tragic consequences of this disease are related solely to the paralytic phenomena which persist after the others have abated, it is not surprising that these methods play an important part in establishing a prognosis. The electromyographic observations in particular contribute to this.
In the normal muscle fully at rest, no electrical activity is detected either by means of surface electrodes or concentric needle electrodes inserted into the muscle under investigation. During voluntary contraction, action potentials are produced in the muscular component of active motor units. As the contraction increases in strength the electrical disturbances increase both in quantity and in complexity: in quantity because a larger number of motor units enter into play; in complexity because motor units do not fire off simultaneously. Consequently, the electrical by-products to which each motor unit gives rise interfere with those produced by other motor units. The resulting interference pattern is the rule in normal muscles on moderate and maximal effort. Indeed, single discrete motor-unit activity is difficult to produce in the normal muscles.
Taking silence at rest and interfering activity on maximal effort as criteria of normality, it is possible to observe deviations from these criteria and to discuss their prognostic significance. In motor neurone diseases characterized by a progressive destruction of motor units, spontaneous activity frequently occurs in condemned units. Clinically it is seen as fasciculation while in the electromyograph it gives rise to irregular electrical discharges of moderately high amplitude.
The onset of paralysis in A.P.M. is in many ways the history of a motor-neurone disease telescoped into a very short space of time. It is therefore not surprising that spontaneous motorunit activity of the fasciculation type should occasionally be encountered in the acute phases. In addition to this many muscles appear to be in a state of hyper-irritability. While not actually the seat of spontaneous discharges when the joints which they actuate are placed in comfortable attitudes, these muscles contract on the slightest provocation. Showers of electrical activity accompany these contractions and although I have no evidence to adduce in support of my contention, I suppose that gross exaggeration of this mechanism is the cause of the "spasms" which is described as a prominent feature in some epidemics. Almost any proprioceptive impulse will evoke an electrical discharge in muscles which exhibit this.
With the destruction of anterior horn cells, the number of motor units which operate during muscular contraction decreases. It follows that during activity fewer action potentials are picked up. In bad cases these are reduced to such an extent that there is no longer any sign of interference and the electrical activity manifests itself as a repetition of discrete diphasic potentials on maximal exertion. This activity is clearly due to motor units which are still operative. Their activity may on casual observation appear normal in every respect, yet it may on closer examination exhibit some characteristics of grave prognostic significance. For reasons not yet explained, when the anterior homs are profoundly affected their cells tend to fire off simultaneously, instead of in random fashion. This results in a synchronization of motor-unit activity throughout the muscle. It can be detected by the use of two concentric needle electrodes inserted into a muscle and connected to a double-channel amplifier. Clemmessen and Buchthal who first drew attention to this particular characteristic of paralysis of medullary origin stress its grave prognostic significance in A.P.M.
Although the denervated motor units obviously can no longer respond to volition, they are still capable of some electrical activity. Whereas in the nornal motor unit every muscle fibre contracts simultaneously under the influence of impulses reaching them from the nerve fibre, in the denervated unit the muscle fibres behave as autonomous hyperexcitable individuals which appear to react in a repetitive manner to the presence of small amounts of acetylcholine. This fibrillary activity gives rise to characteristic repetitive low voltage spike potentials of short duration. It is diagnostic of axon degeneration.
Those motor units which regenerate after degeneration give rise to highly polyphasic discharges during the stage which precedes recovery. When these occur in paralysed muscles which have previously been silent except for fibrillation they are of good prognosis.
The fact that moderately early recovery can take place in muscles which have at one time shown a marked degree of denervation lends weight to the recent view that this disease may have a more important peripheral neuropathic aspect as distinct from a purely myelopathic aspect than was hitherto suspected. It seems reasonable to suppose that those cases with a purely neuropathic component have a better chance of ultimate restoration than the myelopathic ones. This hypothesis certainly explains why the synchronized motor-unit activity, which points unquestionably to a medullary involvement, is of such very sinister significance.
In several of those cases which have come under my observation of muscles which had recovered power, there co-existed wasting coupled with absent or diminished reflex action and slight incoordination. The puzzling feature was that both maximal exertion and stimulation of the nerve gave rise to normal muscle action potential measurements and no signs of denervation. To explain this, one has to fall back on the assumption that intemuncial fibres have been damaged by the disease.
Although not of prognostic or diagnostic importance, it is interesting to note how rapidly fatigue sets in in paretic muscles and how many patients complain of cramp in the lower limbs when these have been affected. The distribution of these painful localized contractions within a muscle tends to indicate a phenomenon of vascular rather than nervous origin. Miss D. B. Kidd: In the physical treatment of poliomyelitis I have grouped certain important points under the three usually accepted stages of the disease: (a) the early acute stage; (b) the convalescent stage, and (c) the chronic stage.
The early acute stage is essentially the stage of rest. Rest is particularly important where muscle tenderness, pain and muscle spasm are present, and especially in these cases it appears to be only adequately achieved by firm support, such as is supplied by well-moulded splints of, for example, plaster or perspex. Muscle tenderness and spasm are also relieved by heat, which at the same time maintains an adequate circulation. My own experience leads me to the conclusion that wet heat is more efficient than dry heat. Short-wave diathermy and radiant heat have proved disappointing and I rely largely on the use of hot wet packs. For these I use towels wrung out in hot water and wrapped round the limb or part. Each towel is left in contact just so long as it takes to prepare the next, and the whole process is continued for approximately ten to fifteen minutes. When towels are in short supply I use three to four layers of lint, or in the children's ward three or four baby's napkins serve the purpose admirably. These hot packs are repeated two or three times daily and precede any other treatment that is being given. They are continued while muscle tenderness persists, usually not longer than three weeks.
At this stage to prevent stiffness and deformity each joint is put passively through its full anatomical range twice daily. Abnormal range, such as is possible in cases offlaccid paralysis, is carefully avoided.
This treatment is begun early, preferably not later than forty-eight hours after the onset of the disease, and is continued until the acute condition subsides. During this stage assisted active movements may gradually be introduced, but detailed progressive re-education is not instituted until the patient has reached the convalescent stage.
The convalescent stage is recognized as the stage of re-education, but a correct balance must be maintained between rest and activity and while paralysis or paresis persists, adequate splinting should be retained between treatments.
Before any detailed re-education can be instituted an accurate test of voluntary power should be made and muscles graded according to their power. These tests are repeated at regular intervals. The first test is best carried out over a few days as the acute symptoms subside.
It is not always easy to recognize when a re-education scheme should be introduced. I have found it wiser at first to underrate rather than overrate the power of a muscle. If then fatigue is not observed and progress is satisfactory, exercises can be stepped up as required. Should fatigue occur they should be cut down or stopped at once.
Re-education at first is confined to localized controlled movements only, after which the reeducation of co-ordinated movements is introduced. Such a procedure I have found essential in order to obviate the danger of trick movement which only develops the stronger muscles at the expense of the weaker.
The first essential factor in the re-education of these localized controlled movements is the training of the sense of movement in the mind of the patient. This is best taught by carrying out carefully and slowly the desired movement passively while the patient concentrates on what is being done. An adult patient benefits here by being given a little anatomical knowledge. He may then attempt the movement himself, but where his own power is known to be inadequate the movement must be assisted or even wholly achieved by the physiotherapist, otherwise it will either not be achieved at all and the newly learnt sense of movement will be lost, or it will be achieved by the wrong muscles, a trick action resulting. It is also important to ensure that an adequate range of movement is carried out. The whole of the inner range should be used, the muscle being assisted if necessary to work to its minermost point of contraction.
In order to minimize the muscular effort of group action it is necessary to give firm fixation to the fulcrum of movement and to give adequate support to the part moving. As muscle power improves resistance should be added and the number of times the movement is performed increased.
This technique I use regardless of the method employed for re-education, be it under water, in suspension slings or manually, that is, unaided by apparatus. The latter method I always employ at the outset, as a close watch and even closer "feel" is required by the physiotherapist. Of the remaining two methods I infinitely prefer that of suspension slings. In this way the movement is more precise and trick action less likely to develop. Also it is possible to give the patient sufficient rest periods between movements. I have found the pool becomes tiring after twenty to thirty minutes and in this time it is not possible to give adequate re-education where the paralysis is extensive. I therefore prefer to reserve pool therapy for the re-education of co-ordinated movements.
With regard to resisted movements for the development of muscle power, this too is best achieved manually at first as in the early recovery stages the power of the muscle is found to vary from day to day with the mood and condition of the patient. Also a weak muscle will not be able to take the same amount of resistance when contracting through its inner range as when working in its middle range, and such an adjustment can only be made by the physiotherapist's hands. Later, as strength returns, resistance may be made by other means, either simple tension springs or weights. I prefer a simple system of weights and pulleys as these can be more regularly and carefully graduated and an accurate record of progress can be made. Such a record has more than a technical value for it has an encouraging psychological effect on the patient and consequently helps to maintain his co-operation in what must be a long and tedious process.
The re-education of co-ordinated movement is introduced when the patient can achieve the localized movement with the weakened muscle in the gravity-eliminated position. Once introduced they are used in the scheme of treatment alongside of the localized work. These co-ordinated exercises are aimed first at the retraining of group action, the weakened muscle being made to work not only as a prime mover, but also as a synergist and fixator. Following on this, attention is focused on the function of the part, and exercises are introduced involving two or more joints. At the same time occupational therapy comes into the programme, care being taken that trick action is not developed at the expense of the weakened muscles.
Whenever possible the co-ordination exercises are given as free active exercises. Where, however, muscle power does not allow of this, pool therapy is the best substitute. Should this not be available spring suspension may be used. This has the advantage over ordinary sling suspension in that movement may now be carried out in any plane.
It should be recognized that where suspension sling or spring therapy is employed any simple apparatus may be used, such as the single or double balkan beam. These can easily be fixed up over the patient's bed in the ward, and in suitable cases arrangements can be made for the patient to carry out periods of exercise on his own during the day. But unsupervised treatment is undesirable in the early stages.
Before leaving the treatment of the convalescent stage I should like to speak for a moment on the importance of retraining the postural sense in the upright position. This is necessary in a great number of patients, but it is to the cases of spinal and abdominal involvement that I wish to draw attention. I have found that patients benefit, even in the most severe cases, by attempting to maintain the sitting posture for a few moments at a time at an early date. I therefore introduce the taking of this position over the side of the bed after two to three months; at first it is only included in the treatment two or three times a week. Adequate support is always given, in some instances the patient being literally held up.
The chronic stage is reached when the patient has ceased to make progress over a period of two to three months, and this may be eighteen months to two years or more from the onset of the disease. It is the stage of residual disability, and fortunately many patients never come to this, making a perfect or almost perfect recovery, and requiring only to be hardened off by class work and occupational therapy before return to a normal life.
The chronic stage concerns those who are to be crippled in some degree for life. When this stage is reached it is essential that patients old enough to understand have their condition clearly explained to them. The right moment must be carefully selected to avoid psychological disturbance and is the responsibility of the medical practitioner. Following on this I have found it essential to make drastic changes in treatment. All localized controlled work is stopped and emphasis is laid not only on the co-ordination work previously instituted, but also on the development of trick action which hitherto has been forbidden. In this way the patient is able to make progress in function and is stimulated to further effort.
To re-educate walking we must frequently use ambulatory splints. There are very few cases who cannot attempt walking. I find it preferable not to introduce it while the patient is still making satisfactory progress in recumbency. When it is eventually introduced it is quite remarkable to note in many cases a distinct improvement in some muscles which had seemingly already reached their maximum power.
The President (Dr. W. S. Tegner) said that he thought Dr. Cooksey's advocacy of moist heat in treatment seemed to give them a rational clue to any value there might be in the Kenny treatment.
Dr. Tegner asked Dr. Bauwens whether in his opinion anterior poliomyelitis was a reversible process and could recovery take place if once an anterior horn cell was knocked out. This was an important point to consider when the value of electrical stimulation in treatment was discussed. Dr . P. Bauwens replied that, while damage to an anterior horn cell might be permanent, he believed that there was evidence in this disease of lower motor neurone damage without anterior horn cell involvement, and for this type of damage he used the term infantile paralysis.
Dr. J. Barnes Burt: Perhaps one of the chief advances in the treatment of poliomyelitis in the last few years has been the use of the hot pool. In the (J.S.A. where this treatment was first in general use, it is considered that hospitalization is shortened by one or two months. The hot pool provides two essential elements for improving the condition of the limbs: (a) Relaxation of muscles; (b) even support of the weakened limbs. Another important factor is the excellent psychological effect. The joy of the children when placed in the hot pool has to be seen to be believed! This factor is, to a certain extent, missed in the Hubbard tank, although the tank has some advantages. It is far cheaper to run, and is not so tiring for the nurses. Special skill has to be exercised by the hydrological nurses. It is quite a different process to assisting passive movement, carried out on a couch, and special training is required. Where one limb is very weak, or has been encased in plaster, Lowman's boards are useful. The temperature of the water ought to be about 980 F., although 1020 F. is the optimum for the relaxation of muscles. At a higher temperature than 990 F. the nurses in the pool find it very exhausting, and at this temperature there is less liability for the patient to suffer from thermnal debility. If possible all hot pools ought to be provided with a gantry and sling. To carry a paralysed adult, or heavy child, down wet steps, is a great tax on the strength of the nurses, and is apt to frighten the patients. In the hot pool at Bath, during the last few months of 1947, forty to fifty treatments per week were given to patients in the convalescent stage of poliomyelitis. Dr . Basil Kiernander said that it was his personal experience that a number of cases of poliomyelitis in which the faradic response of muscles had disappeared had shown, in due course, a return of this faradic response. In these cases, to his mind, it was definitely worth while stimulating the paralysed muscles with interrupted galvanism to keep the muscle fibres well developed in preparation for possible regeneration.
He had used short-wave diathermy to the affected muscles for the relief of pain in the acute phase and in a number of these cases it appeared to cause considerable relief, but the percentage of cases relieved in this way was no higher than for those in which hot packs were employed.
